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single weighted value for each con-
stituent. Round the final values as fol-
lows: 

(1) Round CO2 to the nearest 1 g/kW- 
hr. 

(2) Round N2O to the nearest 0.001 g/ 
kW-hr. 

(3) Round CH4 to the nearest 0.001 g/ 
kW-hr. 

[73 37243, June 30, 2008, as amended at 74 FR 
56509, Oct. 30, 2009; 75 FR 23002, Apr. 30, 2010] 

§ 1042.240 Demonstrating compliance 
with exhaust emission standards. 

(a) For purposes of certification, your 
engine family is considered in compli-
ance with the emission standards in 
§ 1042.101(a) or § 1042.104 if all emission- 
data engines representing that family 
have test results showing official emis-
sion results and deteriorated emission 
levels at or below these standards. This 
also applies for all test points for emis-
sion-data engines within the family 
used to establish deterioration factors. 
See paragraph (f) of this section for pro-
visions related to demonstrating com-
pliance with non-duty-cycle standards, 
such as NTE standards. Note that your 
FELs are considered to be the applica-
ble emission standards with which you 
must comply if you participate in the 
ABT program in subpart H of this part. 

(b) Your engine family is deemed not 
to comply if any emission-data engine 
representing that family has test re-
sults showing an official emission re-
sult or a deteriorated emission level 
for any pollutant that is above an ap-
plicable emission standard. Similarly, 
your engine family is deemed not to 
comply if any emission-data engine 
representing that family has test re-
sults showing any emission level above 
the applicable not-to-exceed emission 
standard for any pollutant. This also 
applies for all test points for emission- 
data engines within the family used to 
establish deterioration factors. 

(c) To compare emission levels from 
the emission-data engine with the ap-
plicable emission standards, apply de-
terioration factors to the measured 
emission levels for each pollutant. Sec-
tion 1042.245 specifies how to test your 
Category 1 or Category 2 engine to de-
velop deterioration factors that rep-
resent the deterioration expected in 
emissions over your engines’ full useful 

life. See paragraph (e) of this section 
for determining deterioration factors 
for Category 3 engines. Your deteriora-
tion factors must take into account 
any available data from in-use testing 
with similar engines. Small-volume en-
gine manufacturers and post-manufac-
ture marinizers may use assigned dete-
rioration factors that we establish. 
Apply deterioration factors as follows: 

(1) Additive deterioration factor for ex-
haust emissions. Except as specified in 
paragraph (c)(2) of this section, use an 
additive deterioration factor for ex-
haust emissions. An additive deteriora-
tion factor is the difference between 
exhaust emissions at the end of the 
useful life and exhaust emissions at the 
low-hour test point. In these cases, ad-
just the official emission results for 
each tested engine at the selected test 
point by adding the factor to the meas-
ured emissions. If the deterioration 
factor is less than zero, use zero. Addi-
tive deterioration factors must be spec-
ified to one more decimal place than 
the applicable standard. 

(2) Multiplicative deterioration factor 
for exhaust emissions. Use a multiplica-
tive deterioration factor if good engi-
neering judgment calls for the deterio-
ration factor for a pollutant to be the 
ratio of exhaust emissions at the end of 
the useful life to exhaust emissions at 
the low-hour test point. For example, if 
you use aftertreatment technology 
that controls emissions of a pollutant 
proportionally to engine-out emissions, 
it is often appropriate to use a mul-
tiplicative deterioration factor. Adjust 
the official emission results for each 
tested engine at the selected test point 
by multiplying the measured emissions 
by the deterioration factor. If the dete-
rioration factor is less than one, use 
one. A multiplicative deterioration fac-
tor may not be appropriate in cases 
where testing variability is signifi-
cantly greater than engine-to-engine 
variability. Multiplicative deteriora-
tion factors must be specified to one 
more significant figure than the appli-
cable standard. 

(3) Deterioration factor for crankcase 
emissions. If your engine vents crank-
case emissions to the exhaust or to the 
atmosphere, you must account for 
crankcase emission deterioration, 
using good engineering judgment. You 
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may use separate deterioration factors 
for crankcase emissions of each pollut-
ant (either multiplicative or additive) 
or include the effects in combined dete-
rioration factors that include exhaust 
and crankcase emissions together for 
each pollutant. 

(d) Collect emission data using meas-
urements to one more decimal place 
than the applicable standard. Apply 
the deterioration factor to the official 
emission result, as described in para-
graph (c) of this section, then round 
the adjusted figure to the same number 
of decimal places as the emission 
standard. Compare the rounded emis-
sion levels to the emission standard for 
each emission-data engine. In the case 
of NOX+HC standards, apply the dete-
rioration factor to each pollutant and 
then add the results before rounding. 

(e) For Category 3 engines, determine 
a deterioration factor based on an engi-
neering analysis. The engineering anal-
ysis must describe how the measured 
emission levels from the emission-data 
engine show that engines comply with 
applicable emission standards through-
out the useful life. Include this anal-
ysis in your application for certifi-
cation and add a statement that all 
data, analyses, evaluations, and other 
information you used are available for 
our review upon request. 

(f) For NTE standards and mode caps, 
use good engineering judgment to dem-
onstrate compliance throughout the 
useful life. You may, but are not re-
quired to, apply the same deterioration 
factors used to show compliance with 
the applicable duty-cycle standards. 
We will deny your application for cer-
tification if we determine that your 
test data show that your engines would 
exceed one or more NTE standard or 
mode cap during their useful lives. 

[73 37243, June 30, 2008, as amended at 75 FR 
23002, Apr. 30, 2010] 

§ 1042.245 Deterioration factors. 
This section describes how to deter-

mine deterioration factors for Category 
1 and Category 2 engines, either with 
an engineering analysis, with pre-exist-
ing test data, or with new emission 
measurements. Apply these deteriora-
tion factors to determine whether your 
engines will meet the duty-cycle emis-
sion standards throughout the useful 

life as described in § 1042.240. This sec-
tion does not apply for Category 3 en-
gines. 

(a) You may ask us to approve dete-
rioration factors for an engine family 
with established technology based on 
engineering analysis instead of testing. 
Engines certified to a NOX+HC stand-
ard or FEL greater than the Tier 3 
NOX+HC standard are considered to 
rely on established technology for con-
trol of gaseous emissions, except that 
this does not include any engines that 
use exhaust-gas recirculation or 
aftertreatment. In most cases, tech-
nologies used to meet the Tier 1 and 
Tier 2 emission standards would qual-
ify as established technology. We must 
approve your plan to establish a dete-
rioration factor under this paragraph 
(a) before you submit your application 
for certification. 

(b) You may ask us to approve dete-
rioration factors for an engine family 
based on emission measurements from 
similar highway, stationary, or 
nonroad engines (including locomotive 
engines or other marine engines) if you 
have already given us these data for 
certifying the other engines in the 
same or earlier model years. Use good 
engineering judgment to decide wheth-
er the two engines are similar. We 
must approve your plan to establish a 
deterioration factor under this para-
graph (b) before you submit your appli-
cation for certification. We will ap-
prove your request if you show us that 
the emission measurements from other 
engines reasonably represent in-use de-
terioration for the engine family for 
which you have not yet determined de-
terioration factors. 

(c) If you are unable to determine de-
terioration factors for an engine family 
under paragraph (a) or (b) of this sec-
tion, first get us to approve a plan for 
determining deterioration factors 
based on service accumulation and re-
lated testing. We will respond to your 
proposed plan within 45 days of receiv-
ing your request. Your plan must in-
volve measuring emissions from an 
emission-data engine at least three 
times, which are evenly spaced over 
the service-accumulation period unless 
we specify otherwise, such that the re-
sulting measurements and calculations 
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